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Transitions between body mass index categories, South Africa
Muchiri E Wandai,? Jens Aagaard-Hansen,” Samuel OM Manda© & Shane A Norris?

Objective To profile the prevalence of the three body mass index (BMI) categories by sociodemographic characteristics, and to calculate
the percentage transitioning (or not) from one BMI category to another, to inform South African health policy for the control of obesity
and noncommunicable diseases.

Methods We used data from the National Income Dynamics Study, including sociodemographic characteristics and BMI measurements
collected in 2008, 2010, 2012, 2014 and 2017. For each data collection wave and each population group, we calculated mean BMI and
prevalence by category. We also calculated the percentage making an upwards transition (e.g. from overweight to obese), a downwards
transition or remaining within a particular category. We used a multinomial logistic regression model to estimate transition likelihood.
Findings Between 2008 and 2017, mean BMI increased by 2.3 kg/m?” We calculated an increased prevalence of obesity from 19.7%
(3686/18679) to 23.6% (3412/14463), with the largest increases in prevalence for those aged 19-24 years and those with at least high
school education. The percentages of upwards transitions to overweight or obese categories increased sharply between the ages of 19
and 50 years. Once overweight or obese, the likelihood of transitioning to a normal BMI is low, particularly for women, those of higher age
groups, and those with a higher income and a higher level of education.

Conclusion In the development of national strategies to control obesity and noncommunicable diseases, our results will allow limited
public health resources to be focused on the relevant population groups.

Abstracts in G HF13Z, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

The mean body mass index (BMI) of the African population
is increasing,' resulting in a steady rise of the prevalence of
people being overweight or obese across Africa, with the
southern part of Africa being most affected.’” In 2016, the
prevalence of the population aged > 15 years being overweight
or obese in South Africa was 68% for women and 31% for men.’

Global efforts to combat obesity include the World Health
Organization (WHO) Global strategy on diet, physical activity
and health,* the Global action plan for the prevention and con-
trol of noncommunicable diseases 2013-2020° and the United
Nations (UN) High-level meetings of the General Assembly on
prevention and control of non-communicable diseases.*” The
Global action plan proposes the promotion of healthy diets
by Member States to halt the rise in the prevalence of school
children, adolescents and adults being overweight or obese.
Similarly, the 2011 Sixty-sixth session of the UN Political Dec-
laration of the High-level Meeting of the General Assembly on
the Prevention and Control of Non-communicable Diseases
committed to strengthening national policies and health systems
by promoting multisectoral and multistakeholder engagement
to reverse, stop and decrease the rising trends of obesity in child,
youth and adult populations.® In line with global strategies and
policies, the South African Department of Health developed the
Strategic plan for the prevention and control of non-communicable
diseases 2013-2017* and the Strategy for the prevention and
control of obesity in South Africa 2015-2020; the targets of these
strategic plans were to reduce obesity prevalence by 3% by 2017
and by 10% by 2020 in all age groups. These two strategic plans
are aligned with the agenda of the country’s 2030 National de-
velopment plan for the promotion of healthy diets and physical
activity at schools, workplaces and in the general community."’

Promotion and support through research is an essential
component of global and national strategies for prevention
and control of obesity and noncommunicable diseases.*>*’ We
anticipate that a better understanding of transitions between
the BMI categories — normal, overweight and obese (Table 1)
— will allow the improvement of interventions to reduce the
prevalence of obesity. Our objectives are: (i) to profile the
prevalence of the three BMI categories within a study popula-
tion according to various sociodemographic characteristics,
and to estimate the percentage of these population groups that
underwent transitions (or not) between BMI categories; (ii) to
identify the factors associated with transitions between BMI
categories; and (iii) to discuss the key public health implica-
tions of our findings for national obesity control strategies.

Methods
Study population

The National Income Dynamics Study, first conducted in 2008,
is a nationally representative panel study that collects infor-
mation on a wide variety of social, demographic, economic
and health characteristics of the civilian non-institutionalized
population.'>’* We used data from the five completed waves of
the panel survey (the subsequent four waves were conducted
in 2010, 2012, 2014 and 2017) from participants for which
anthropometric measurements had also been recorded. In
the first wave in 2008, the survey recorded weight and height
measurements for the calculation of BMI for 21 002 individu-
als; 2323 (11.1%) were immediately lost to follow-up. Of the
remaining 2008 sample of 18 679 individuals for which at least
a second BMI calculation was recorded, 13298 (71.2%), 15331
(82.1%), 15623 (83.6%) and 14463 (77.4%) are represented in
the 2010, 2012, 2014 and 2017 waves, respectively.
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Study variables

Our main study variable of interest
is whether transition occurred from
one BMI category to another during a
particular period in time. This derived
variable has seven possible outcomes:
two downwards transitions (either from
obese to overweight or from overweight
to normal); two upwards transitions
(either from normal to overweight or
from overweight to obese); and three
no-transition outcomes, when a person’s
BMI category does not change from
either normal, overweight or obese
between two waves of the survey. If a
population is experiencing a higher
number of upwards than downwards
transitions, the prevalence of adverse
conditions will increase.

Our independent time-invariant
variables were sex and race, and baseline
time-variant variables were age, whether
urban or rural residence, education
level, equivalized income level and fre-
quency of physical exercise. To account
for the economies of scale in household
consumption, we used the equivaliza-
tion method of the Organisation for
Economic Co-operation and Develop-

ment of dividing household income by
the square root of the number of people
within the household.™

Statistical analysis

For each BMI category and for each
of the five waves of data collection, we
calculated both average BMI with 95%
confidence intervals and prevalence.
To visualize how prevalence varies with
age, we calculated the prevalence of all
three BMI categories for all ages and
averaged over all five data collection
waves (2008-2017). We also calculated
the percentage within each population
subgroup either transitioning to an
upwards or downwards BMI category
or remaining within the same category
during the four periods between subse-
quent waves (i.e. ending in 2010, 2012,
2014 and 2017). We used a multinomial
logistic regression to model the prob-
ability of transitioning (or not) from
one BMI category to another, relative
to the probability of remaining within
the normal category. We performed all
statistical analyses using Stata SE Ver-
sion 15.0 (StataCorp, College Station,
United States of America).

Table 1. Body mass index categories for children and adults, according to WHO™

BMI category  z-BMI of children (< 18 years)

BMI of adults (> 19 years) (kg/m?)

Normal >-2SDto<1SD
Overweight >15Dto <25D
Obese >2SD

>185t0<25
>25t0<30
>30

BMI: body mass index; SD: standard deviation of mean BMI; WHO: World Health Organization; z-BM!I: z score

for BMI= (BMI — mean BMI)/SD.

Fig. 1. Prevalence of body mass index categories by age, South Africa
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Note: Data are averaged over the five waves (2008, 2010, 2012, 2014 and 2017) of the National Income

Dynamics Study data collection.
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Results
Average BMI and prevalence

Between 2008 and 2017, mean BMI
increased by 2.3 kg/m?, from 23.1 to
25.4 kg/m*. We observed that the age
group 7-13 years experienced the high-
est increase (by 4.7 kg/m?), followed
by the age groups 14-18 years (3.3 kg/
m?) and 19-24 years (3.2 kg/m? Ta-
ble 2; available at: http://www.who.int/
bulletin/volumes/98/12/20-255703). We
note that the groups that demonstrated
at least an average increase in mean
BMI (i.e. 22.3 kg/m?) include women,
Africans and Caucasians, rural dwell-
ers, those with some education and
those whose level of physical exercise
was unknown. When examining the
data by income, those with the low-
est income demonstrated the largest
increase in mean BMI (2.5 kg/m?). We
also observed that women, those aged
>25 years, Caucasians, urban dwellers,
those with no formal schooling, those
with a high school education or more,
those within the highest-income tertile
and those exercising < 3 times per week
had an average BMI of >25.0 kg/m’
for most, if not all, of the study period,
contributing to the high prevalence
of people being overweight and obese
(Table 2).

Our data show an increase in
the prevalence of obesity from 19.7%
(3686/18 679) in 2008 to 23.6%
(3412/14463) in 2017. In terms of age
group, we observed the highest increase
in the prevalence of obesity over this
period in those aged 19-24 years from
10.9% (227/2079) to 28.4% (449/1581).
In terms of education level, those with
the most education (high school and
above) demonstrated the largest increase
in the prevalence of obesity from 25.2%
(708/2811) to 40.1% (840/2093). The
prevalence of people being overweight
and obese was lowest for those aged
around 11-18 years (Fig. 1). The preva-
lence of obesity increases steeply after this
age up to around 50 years, when it reaches
a plateau (Fig. 1). Between the ages of 40
and 70 years, the prevalence of obesity is
higher than that of normal BMI.

Transitions between categories

We provide percentages of the study
population groups who transitioned (or
not) from one BMI category to another
during the four periods ending 2010,
2012, 2014 and 2017 in Table 3 (avail-
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Table 4. Probability of transitioning from one body mass index category to another (or
not) by sociodemographic characteristics and year of end of transition period,

South Africa, 2010-2017

Sociodemographic

OR (P) relative to that of retaining a normal BMI

factor/year of end of

. . Transition upwards®  Transition downwards® Remain obese or
transition period overweight
End of transition
period
2010 1.00 1.00 1.00
2012 0.93(0.032) 1.24 (0.000) 1.13 (0.000)
2014 0.77 (0.000) 0.93 (0.066) 1.28 (0.000)
2017 0.50 (0.000) 0.59 (0.000) 1.56 (0.000)
Sex
Male 1.00 1.00 1.00
Female 2.56 (0.000) 1.82 (0.000) 4.81(0.000)
Baseline age (years)

0-6 1.00 1.00 1.00

7-13 0.93 (0.565) 0.72 (0.009) 4(0.435)
14-18 21(0.196) 71 (0.021) 50 (0.028)
19-24 1.40(0.029) 81(0.180) 2.75 (0.000)
25-34 1.59 (0.003) 9(0.276) 4.92 (0.000)
35-44 1.65 (0.001) 1.54 (0.007) 8.33 (0.000)
45-54 1.67 (0.001) 1.75(0.001) 10.44 (0.000)
>55 1.65 (0.001) 2.17 (0.000) 9.68 (0.000)
Race

African 1.00 1.00 1.00

Mixed ancestry 0.64 (0.000) 0.54 (0.000) 0.68 (0.000)
Asian 0.68 (0.005) 0.60 (0.001) 0.71 (0.003)
Caucasian 1.39(0.002) 1.26 (0.043) 1.21(0.037)
Residence

Rural 1.00 1.00 1.00

Urban 0.85 (0.000) 0.92 (0.005) 1.08 (0.002)
Education level

None 1.00 1.00 1.00
Pre-school 1.11 (0.448) 1.50 (0.003) 1.76 (0.001)
Primary school® 1.16 (0.005) 1.18 (0.002) 1.50 (0.000)
High school and 1.69 (0.000) 1.43 (0.000) 2.27 (0.000)
above

Income level

Low 1.00 1.00 1.00
Middle 0.98 (0.623) 0.94 (0.066) 1.18 (0.000)
High 1.46 (0.000) 1.28 (0.000) 2.06 (0.000)
Physical exercise

<3 times per week 1.00 1.00 1.00

>3 times per week 0.93 (0.160) 0.86 (0.014) 0.83 (0.000)
Unknown 0.77 (0.001) 0.91(0.322) 0.66 (0.000)

BMI: body mass index; OR: odds ratio.

¢ Transition from normal to overweight, or overweight to obese.
® Transition from obese to overweight, or overweight to normal.
¢ Includes those who may have started high school but dropped out before completing.

able at: http:// www .who.int/bulletin/
volumes/98/12/20-255703). As the
cohort for each risk factor aged through-
out the study period, the percentages
transitioning generally decreased as
the percentages remaining within a
particular BMI category increased. The

880

exceptions to this general observation,
that is, the groups that demonstrated
decreasing percentages of retaining
a normal BMI, included those of age
14-18 years (from 61.7%; 1086/1761 to
54.6%; 984/1803) and 19-24 years (from
51.6%; 751/1455 to 41.0%; 648/1581),
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Asians (from 51.6%; 66/128 to 38.6%;
56/145), individuals with at least a high
school education (from 34.3%; 671/1958
to 28.1%; 589/2093) and those who
reported physical exercise > 3 times per
week (from 53.0%; 522/985 to 48.6%;
505/1040). Within all these groups, our
data show that the decreasing percent-
ages of those retaining a normal BMI
was accompanied by upwards transition
percentages that were much higher than
downwards transition percentages. For
example, for the age group 19-24 years,
the percentage transitioning upwards by
2010 (22.4%; (187+139)/1455) was more
than double that of those transitioning
downwards (10.1%; (100+47)/1455).
The percentage of those retaining a
normal BMI remained relatively con-
stant throughout the study period for
women (~35%) and for those aged > 35
years (~28%). At the end of every period,
the percentage of those who retained a
normal BMI was higher for those who
exercised > 3 times per week (e.g. for the
period ending 2010, 53.0%; 522/985)
compared with those who exercised < 3
times per week (e.g. for the period end-
ing 2010, 36.1%; 2868/7950).

Likelihood of transitions

The probability of transitioning upwards
or downwards to another BMI category
decreased with time, while the probabil-
ity of remaining within the overweight
or obese categories increased with time.
The particular groups that demonstrated
the largest probabilities of remaining
within the overweight or obese catego-
ries, compared with other groups, also
demonstrated the greatest likelihoods of
transitioning either upwards or down-
wards. These groups included women,
Caucasians, and those with at least a
high school education and with a high
income (Table 4).

We note that the likelihood of either
transitioning upwards or downwards,
or of remaining within the overweight
or obese categories, relative to that
of retaining a normal BMI, increased
with age. Our data show that women
were 2.56 and 1.82 times more likely
than men to transition upwards and
downwards, respectively, and 4.81 times
more likely than men to remain within
the overweight or obese category. Men
were therefore more likely to retain a
normal BMI.

We note that Caucasians were 1.39
and 1.26 times more likely than Africans
to transition upwards and downwards,
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respectively, and 1.21 times more likely
than Africans to remain within the
overweight or obesity category. Those
of mixed ancestry and Asians demon-
strated a higher probability of retaining
anormal BMI than Africans and Cauca-
sians. Urban dwellers were slightly more
likely (1.08 times) than rural dwellers to
remain within the overweight or obese
categories, but less likely to transition up-
wards or downwards. We observed that
individuals with a high school education
and greater were more likely than the
other education-level groups to either
transition upwards or downwards or to
remain within the overweight or obese
categories. Compared with those with
a low or middle income, high-income
groups were more likely to transition
upwards or downwards and remain
within the overweight or obese catego-
ries; high-income groups were therefore
less likely to retain a normal BMI than
lower-income groups. Those who ex-
ercised >3 times per week and those
whose frequency of physical exercise
was unknown (data were unavailable for
those of age < 15 years) were less likely to
remain within the overweight or obese
categories, and therefore more likely to
retain a normal BMI, compared with
those who exercised <3 times per week.

Discussion

Our data show a sharply rising preva-
lence of obesity coinciding with entry
into adulthood in the community at
large. We note that the prevalence
of obesity increased by the greatest
amount for the group aged 19-24 years
between 2008 and 2017. This age group
also reported the highest percentage of
upwards transitions, as well as the largest
difference between the percentage tran-
sitioning upwards and the percentage
transitioning downwards. Although this
age group had a normal-category mean
BMI during the first two study periods,
the subsequent sharp increase in BMI
resulted in an increased prevalence of
being overweight and obese with time.

The South African Department of
Health targeted a 3% reduction in the
prevalence of obesity by 2017 for all age
groups through diet and physical activ-
ity.** To determine whether this target
was achieved, we must compare data
from different individuals of the same age
at different times. However, by examining
how BMI values change as a particular
cohort ages, we were able to identify

periods of increased obesity prevalence
within a persons lifetime during which
interventions may be critical. Our data
show that there exists a decreasing trend
in prevalence of being overweight or
obese from birth to the age of 18 years,
when most children usually leave high
school. As our results are not capable of
attributing this downwards trajectory
from birth to age 18 years to the effec-
tiveness of national strategies for obesity
prevention and control (our data were
obtained from an observational study),
further research is required.

Guidance for healthy eating for the
population aged <18 years is provided
in South Africa by the Guidelines for
early childhood development services,">'°
and the National school nutrition pro-
gramme annual report'” and Guidelines
for tuck shop operators.'® The teaching of
life skills in primary and high schools,
which includes nutrition education, is
aimed at educating students to make
nutritious food choices and develop
healthy eating habits.” In averaging our
data for all ages over the period 2008-
2017, we found that the lowest combined
prevalence of being overweight and
obese was for those aged 7-18 years;
the fact that prevalence rises steadily
after this age highlights that, despite
these strategies on controlling obesity,
there remain substantial problems in
communicating healthy food choices to
children and adolescents. Other studies
have also shown that these strategies
are not functioning optimally.”’-*" A
synthesis of studies conducted between
2006 and 2014 on the South African
school food environment revealed that
over half (from 51.1%; 1233/2412 to
69.3%; 330/476) of the students bought
available and unhealthy foods from
either tuck shops or vendors in their
neighbourhood.?” The population of
age 15-24 years has also been identi-
fied as the largest consumers of sugar-
sweetened beverages.”

Low levels of physical activity,
especially in female adolescents (aged
10-19 years)** and in older teenagers
(aged 16-18 years) of both sexes, could
also be contributing to the existing
prevalence of being overweight and
obese.” Physical activity policies include
the Strategic plan 2009-2013: An active
and winning nation,” of which one of
the aims was to facilitate the imple-
mentation of sports in schools. In the
National sport and recreation plan, one
of the objectives is to maximize access
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to sport, recreation and physical edu-
cation in every school.”” Consolidated
findings on the level of physical activity
in children aged 3-19 years (e.g. early
childhood physical activity, organized
sport participation, active play and ac-
tive transportation) showed an average
participation of around 50%, although
the percentage of those in early child-
hood (age 3-6 years) participating in
physical activity was generally found
to be high (~80%).” Since pre-school
children are naturally active, a physical
activity intervention for this age group
was only deemed necessary for promot-
ing the engagement of teachers and
parents or caregivers, and for outcomes
such as cognitive development.?®

The South African noncommunica-
ble disease strategy® targeted an increase
in the prevalence of physical activ-
ity (150 minutes of moderate-intensity
physical activity per week, or equivalent)
by 10% by 2020, and the WHO global
action plan for noncommunicable dis-
eases” targeted a 10% relative reduction
in the prevalence of insufficient physical
activity by 2020. Although our data do
not allow a detailed analysis of types of
physical activity, we demonstrated the
importance of physical exercise. About
half of those who exercised > 3 times per
week maintained a normal BMI even as
the cohort aged. However, the fact that
the proportion of this group who main-
tained a normal BMI decreased slightly
over time may reflect decreasing levels
of energy expenditure with age. Inter-
ventions that increase physical activity
may therefore be necessary to reduce the
large percentages of groups who remain
either overweight or obese. Studies
on obesity, especially in women, have
identified obese participants who meet
the WHO guidelines on physical activ-
ity but have very poor cardiorespiratory
fitness, possibly attributable to a lack
of high-intensity physical activity.*>*"
Suggested interventions include encour-
aging participation in high-intensity
activities, such as sports and aerobics,
and discouraging sedentary behaviour.”!

The recent introduction of higher
tax on products such as sugar-sweetened
beverages®” will probably reduce con-
sumption and consequently reduce
the percentages transitioning upwards.
However, the life course approach, the
basis of many WHO strategies and rec-
ommendations for disease prevention
and control,>* may be a better strategy
for maintaining normal BMI from this

881



Research
Changes in body mass index, South Africa

age. The life course approach stresses
the importance of early intervention by
considering which stages, transitions
and settings of a person’s life are critical
for promoting or restoring health.** For
example, the workplace has been found
to be an important setting for health
promotion during adulthood.” Effective
interventions include the promotion of
healthy food options in canteens, and
the provision of nutrition education
and counselling.’ Similar interventions
in settings such as community centres,
churches and recreational facilities
should also be promoted.” Barriers to
leisure activity participation, including
lack of time and facilities, safety issues
and negative community perceptions
regarding weight loss, may also need
to be addressed,* along with the acces-
sibility and affordability of healthy food
options through subsidies.’”
Population groups that demon-
strated a higher probability of remain-
ing within the obese category included
women, higher age groups (> 35 years),
and those with a higher income and
higher level of education. These groups
are usually the target of public interven-
tions and of the weight management
programmes of private health-care
providers.”” However, our data show
a high resistance to a downwards
transition from either overweight or
obese categories, and this resistance
increases with time. Other studies have
shown that although weight loss can be
achieved through lifestyle changes,***

maintaining this weight loss over the
longer term can be difficult; only ap-
proximately one-fifth (20.6%; 47/228)*
of those who achieve weight loss main-
tain it for > 1 year,">* and the majority
of those who embark on a weight-loss
programme give up before achieving
success.”™ Our results indicate that,
despite considerable percentages of
the cohort transitioning downwards,
any reductions in the prevalence of
obesity were cancelled out by the larger
percentages of these population groups
transitioning upwards; we therefore
believe that the South African target’ of
achieving a 10% reduction in the preva-
lence of obesity by 2020 will not be met.

The main strength of our study was
our analysis of BMI transitions within
a nationally representative sample of
participants from a panel survey span-
ning birth to adulthood. However, our
study had limitations. Some of the risk
factors associated with higher BMI cat-
egories in this study, such as household
income, education level and amount of
physical exercise, were self-reported
and therefore prone to minor errors
that may have affected our results. A
second limitation was loss to follow-
up from one wave of data collection to
another. Since we assume those lost to
follow-up were randomly distributed
throughout the study population, and
the remaining numbers at each subse-
quent data collection wave were suf-
ficiently high, we consider our results
to be free of bias.

Muchiri E Wandai et al.

To conclude, we have demonstrated
that the proportion of upwards transi-
tions to overweight and obese catego-
ries in the South African population
increases sharply between the ages of
19 and 50 years. Once overweight or
obese, the likelihood of transitioning
to a normal BMI is low, particularly for
women, those of higher age groups, and
those with a higher income and a higher
level of education. With this evidence,
we provide essential guidance for the
South African Department of Health in
the development of strategies to control
obesity and noncommunicable diseases.
Our study results will allow limited pub-
lic health resources to be focused on the
necessary population segments in which
the largest reductions in the prevalence
of obesity can be made. W
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Résumé

Transitions entre différentes catégories d'indice de masse corporelle en Afrique du Sud

Objectif Etablir la prévalence des trois catégories d'indice de masse
corporelle (IMC) en fonction des caractéristiques sociodémographiques,
et calculer le pourcentage de transition (ou d'absence de transition)
d'une catégorie d'IMC a l'autre, afin de renseigner les politiques de
santé sud-africaines visant a lutter contre I'obésité et les maladies non
transmissibles.

Méthodes Nous avons exploité les données provenant de I'Enquéte
nationale sur la dynamique des revenus (NIDS), notamment les
caractéristiques sociodémographiques et les mesures de 'lMC récoltées
en 2008, 2010, 2012, 2014 et 2017. Pour chaque vague de collecte de
données et chaque groupe de population, nous avons calculé I'MC
moyen et la prévalence par catégorie. Nous avons également déterminé
le pourcentage de passages vers la catégorie supérieure (en surpoids
a obese par exemple), de passages vers la catégorie inférieure et de
maintien au sein d'une catégorie spécifique. Enfin, nous avons employé

un modele de régression logistique multinomiale pour estimer Ia
probabilité de transition.

Résultats Entre 2008 et 2017, I'MC moyen a augmenté de 2,3 kg/
mZ. Nous avons observé une prévalence accrue pour I'obésité, passée
de 19,7% (3686/18 679) a 23,6% (3412/14 463). Cette hausse touche
principalement les 1924 ans et ceux possédant au moins un dipléme
d'études secondaires. Le pourcentage de passage a la catégorie
supérieure, vers le surpoids ou I'obésité, a fortement augmenté chez
les personnes agées de 19 a 50 ans. Une fois en surpoids ou obése,
la probabilité de repasser a un IMC normal est faible, surtout chez les
femmes, les personnes plus agées, ceux dont les revenus sont plus
importants et dont le niveau d'éducation est plus élevé.

Conclusion Dans le cadre du développement de stratégies nationales
destinées a lutter contre I'obésité et les maladies non transmissibles,
nos résultats permettront d'affecter des ressources de santé publique
limitées aux groupes de population les plus touchés.

Pesiome

Mepexopbl mexAy KaTeropuammn HgeKca maccbl Tena, l0xHaa Appuka

LUenb CoctaButb Npodusib PacnpoCTpPaHeHHOCTN TPeX KaTeropuii
MHAaekca maccol Tena (VIMT) no coumanbHo-geMorpaduyeckiim
XapaKTepUCTMKaM 1 paccumTaThb MPoLEeHT nepexoda (Mnv oTCyTCTBIA
TaKOBOrO) 13 0fHOM KaTeropum VIMT B apyryio, utobbl NpefoCTaBUTb
nHdOPMaLMIO AN1A NONUTUKM 3ApaBooxpaHeHua KOxHOM Adpuki B
Lenax 6opbobl C OKMPeEHVEM 1 HEMHBEKLIMOHHBIMI 3a001eBaHMAMMN.
MeTogbl ABTOPbI MCMONb30BaNN flaHHble HauWoHanbHOro
nccnenoBaHWA AVHAMUKU AOXO[0B, BKAYAA COLUManbHO-
femorpaduueckme XapakTepucTnkin 1 namepenrna VIMT, kotopble
6biv cobpaHbl B8 2008, 2010, 2012, 2014 11 2017 ropax. [Ina kaxnoro
UMKna cbopa AaHHbIX 1 KaXKOW rpynbl HaceneHwvs Obin paccumTaH
cpepHuin VIMT ¢ pa30bmBKoi nokasateneit no Kateropusam. ABTOpPbI
TaKXKe pacCcumTany NPOLEHT BOCXOAALLMX Nepexofos (Hanpumep,
M3 KaTeropmu n3bbITOYHOrO BeCa B KaTeropuio OXnpeHusa),
HUCXOAALLMX NEPEeXOA0B W MPOLEHT MNOCTOAHHO NpebbiBaloLLMX B
onpeaenenHHor VIMT-kateropuw. [InA oLieHK1 BEPOATHOCTI Nepexoaa
MeXy KaTeropmamm MCnonb30Banacb MOAEb MybTUHOMMANbHOM
NOMUCTNYECKONM perpeccum.

Pesynbratbl B nepuog ¢ 2008 no 2017 rog cpefHuUii nokasatesb
NMT yBenuumunca Ha 2,3 Kr/m% ABTOPbI paccuymMTanu pocT

PacNpPOCTPaHEHHOCTN OxupeHna ¢ 19,7% (3686/18 679)
[0 23,6% (3412/14 463), npy 3TOM HaubOMbWMWA POCT
pacnpoCTpaHeHHOCTN OXMpeHUA HabnoaaeTca cpean nuL B
BO3pacTe 19-24 neT v L, MMEIOLLMX YPOBeHb 0OPa3oBaHKA He
Huxe cpefHero. [TpouUeHT BOCXOAALLMX NepexonoB B KaTeropun
C M36bITOYHBIM BECOM UM OMMPEHUEM PE3KO YBENUUMACA B
BO3pacTHOW Kateropum oT 19 go 50 neT. [Mocne nonafaHua B
KaTeroputo M30bITOYHOTO BeCa WM OXKUPEHMA BEPOATHOCTb
nepexofa K HopmansHomy VIMT ABNAeTCA HW3KOW, 0COBEHHO 1A
MKEHLLVIH, ML, CTAPLUKX BO3PACTHBIX PYMM U KL C 605ee BbICOKMUM
JIOXOfI0M 11 Bonee BbICOKMM YPOBHEM 0OPa30BaHWA.

BbiBop [Mpy pa3paboTke HaUMOHaNbHBIX CTpaTervin 6opbbbl C
OXKUPEHNEM 1 HEVHDEKLIMOHHBIMI 3300M1eBaHNAMM MOMyYeHHble
pe3ynbTaThl MO3BOMIAT COCPEAOTOUNTL BHMMAHME OrPaHNYEHHbIX
pecypcoB 0bLLEeCTBEHHOO 3APABOOXPAHEHNIA HA COOTBETCTBYIOLLMX
rpynnax HaceneHua.
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Resumen

Transiciones entre las categorias del indice de masa corporal, Sudafrica

Objetivo Describir la prevalencia de las tres categorias del indice de
masa corporal (IMC) por caracteristicas sociodemograficas y calcular el
porcentaje que pasa (0 no) de una categoria del IMC a otra con el fin de
fundamentar la politica sanitaria de Sudafrica para controlar la obesidad
y las enfermedades no transmisibles.

Métodos Se usaron los datos del Estudio nacional de la dindmica de
los ingresos (NIDS, por sus siglas en inglés), incluidas las caracteristicas
sociodemogréficas y las mediciones del IMC que se obtuvieron en
2008,2010,2012,2014y 2017. Se calculé el IMC medio y la prevalencia
por categorfa para cada fase de recopilacion de datos y cada grupo de
poblacion. También se calculd el porcentaje que hace una transicion
ascendente (por ejemplo, del sobrepeso a la obesidad), una transicion
descendente o que permanece dentro de una categoria en particular.
En este contexto, se aplicd un modelo de regresion logistica polinomial
para estimar la probabilidad de la transicion.

Resultados Entre 2008 y 2017, el IMC medio aumenté en 2,3 kg/m”.
Se calculé un aumento de la prevalencia de la obesidad del 19,7 %
(3686/18 679) al 23,6 % (3412/14 463), siendo los mayores aumentos
de la prevalencia para las personas de 19 a 24 afios de edad y las que
habian cursado al menos estudios secundarios. Los porcentajes de
transiciones ascendentes a las categorias de sobrepeso u obesidad
aumentaron de manera considerable entrelos 19y los 50 afios de edad.
Cuando se tiene sobrepeso o se es obeso, la probabilidad de pasar a
un IMC normal es baja, en especial en el caso de las mujeres, las de los
grupos de edad avanzada y las que tienen mayores ingresos y un nivel
de educacion més alto.

Conclusidn Los resultados obtenidos permitiran destinar los recursos
limitados de la salud publica alos grupos de poblacion correspondientes
enla elaboracion de estrategias nacionales para controlar la obesidad y
las enfermedades no transmisibles.
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Table 2. Mean body mass index and percentage of study population within each body mass index category by sociodemographic
characteristics and data collection wave, South Africa, 2008-2017

Sociodemo- n Mean BMI, kg/m? No. (%) within each category
graphic property/ (95%Cl) Normal Overweight Obese
data collection
wave
Sex
Female
2008 10687 24.8 (24.5-25.1) 5444 (50.9) 2374 (22.2) 2 869 (26.8)
2010 7 887 263 (25 9-26.6) 3504 (44.4) 81(23.8) 2502 (31.7)
2012 8936 264 (26.1-26.7) 4033 (45.1) 2270 (25.4) 2633 (29.5)
2014 9040 273 (27 0-27.7) 3853 (42.6) 54(23.8) 3033 (33.6)
2017 8461 27.9(27.5-282) 3473 (41.0) 2057 (24.3) 2931 (34.6)
Male
2008 7992 21.1(20.8-21.3) 5885 (73.6) 1290 (16.1) 817(10.2)
2010 5411 22.2(21.9-22.6) 3737 (69.1) 1054 (19.5) 620 (11.5)
2012 6395 224 (22.0-22.7) 4539 (71.0) 1196 (18.7) 660 (10.3)
2014 6583 224 (22.1-22.7) 4985 (75.7) 1036 (15.7) 562 (8.5)
2017 6002 225(222-227) 4552 (75.8) 969 (16.1) 481 (8.0)
Baseline age (years)
0-6
2008 2770 16.8 (16.6-17.0) 1792 (64.7) 544 (19.6) 434 (15.7)
2010 1627 16.7 (16.4-16.9) 1106 (68.0) 275 (16.9) 246 (15.1)
2012 2 468 17.0(16.8-17.3) 1780 (72.1) 387 (15.7) 301 (12.2)
2014 2571 179(17.6-18.1) 2090 (81.3) 321(12.5) 160 (6.2)
2017 2479 19.2 (18.9-19.4) 2029 (81.8) 314 (12.7) 136 (5.5)
7-13
2008 3458 817 8.1) 2781 (80.4) 378(10.9) 299 (8.6)
2010 2327 8(19.4-20. 2) 1733 (74.5) 359 (15.4) 235 (10.1)
2012 2973 20.7 (20.5-21.0) 2306 (77.6) 485 (16.3) 182 (6.1)
2014 3026 21.8(21.5-22.0) 2375 (78.5) 459 (15.2) 192 (6.3)
2017 2807 22.5(22.2-22.8) 2128 (75.8) 442 (15.7) 237 (8.4)
14-18
2008 2384 21.5(21.2-21.8) 1899 (79.7) 329(13.8) 156 (6.5)
2010 1761 1(22.7-234) 1230 (69.8) 358(20.3) 173 (9.8)
2012 1803 23.7 (23.3-24.0) 1254 (69.6) 368 (20.4) 181 (10.0)
2014 1953 24.2 (23.9-24.5) 1253 (64.2) 387 (19.8) 313 (16.0)
2017 1803 24.8 (24.4-253) 1070 (59.3) 392 (21.7) 341(18.9)
19-24
2008 2079 23.5(23.2-23.9) 1445 (69.5) 407 (19.6) 227 (10.9)
2010 1455 24.6 (24.1-25.1) 871(59.9) 334(23.0) 250(17.2)
2012 1563 255(24.9-26.1) 847 (54.2) 395 (25.3) 321(20.5)
2014 1703 26.2 (25.7-26.7) 838 (49.2) 431 (25.3) 434 (25.5)
2017 1581 26.7 (26.1-27.2) 718 (45.4) 414 (26.2) 449 (28.4)
25-34
2008 2199 25.8 (25.5-26.2) 1184 (53.8) 536 (24.4) 479 (21.8)
2010 1597 264 (25.9-26.9) 721 (45.1) 430 (26.9) 446 (27.9)
2012 1721 269 (26.5-27.4) 741 (43.1) 493 (28.6) 487 (28.3)
2014 1831 27.6(27.1-28.0) 749 (40.9) 458 (25.0) 624 (34.1)
2017 1705 274 (26.9-27.9) 689 (40.4) 425 (24.9) 591 (34.7)
35-44
2008 1966 27.7 (27.3-28.2) 790 (40.2) 495 (25.2) 681 (34.6)
2010 1514 284 (27.8-29.0) 539 (35.6) 387 (25.6) 588 (38.8)
2012 1634 28.6(28.0-29.1) 562 (34.4) 425 (26.0) 647 (39.6)
2014 1647 28.8 (28 2-294) 560 (34.0) 376 (22.8) 711 (43.2)
2017 1556 28.7 (28.1-29.2) 507 (32.6) 379 (24.4) 670 (43.1)
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(.. .continued)

Sociodemo- n Mean BMI, kg/m? No. (%) within each category
graphic pr0|.)erty/ (95%01) Normal Overweight Obese
data collection
wave
45-54
2008 1687 28.8(28.2-29.3) 630 (37.3) 400 (23.7) 657 (38.9)
2010 1305 29.3 (28.6-29.9) 424 (32.5) 330 (25.3) 551 (42.2)
2012 1415 29.4 (28.8-30.0) 458 (32.4) 378 (26.7) 579 (40.9)
2014 1370 29.6 (28.9-30.2) 425(31.0) 343 (25.0) 602 (43.9)
2017 1260 29.5(28.9-30.2) 403 (32.0) 320 (25.4) 537 (42.6)
>55
2008 2136 284 (27.9-289) 808 (37.8) 575 (26.9) 753 (35.3)
2010 1712 284 (27.9-289) 617 (36.0) 462 (27.0) 633 (37.0)
2012 1754 28.0 (27.6-284) 624 (35.6) 535(30.5) 595(33.9)
2014 1522 28.1(27.5-287) 548 (36.0) 415(273) 559 (36.7)
2017 1272 28.0(27.4-28.6) 481 (37.8) 340 (26.7) 451 (35.5)
Race
African
2008 15621 229 (22.6-23.1) 9592 (61.4) 3049 (19.5) 2980 (19.1)
2010 11536 243 (24.0-24.6) 6262 (54.3) 2569 (22.3) 2705 (23.4)
2012 12941 24.2 (24.0-24.5) 7312 (56.5) 2937 (22.7) 2692 (20.8)
2014 13228 24.8 (24.5-25.0) 7581 (57.3) 2714(20.5) 2933(222)
2017 12317 253 (25.0-25.5) 6945 (56.4) 2557 (20.8) 5(22.9)
Mixed ancestry
2008 2360 24.0 (23.3-24.6) 441 (61.1) 405 (17.2) 4(21.8)
2010 1400 244 (23.6-25.2) 821 (58.6) 254 (18.1) 325(23.2)
2012 1887 249 (24.3-254) 091 (57.8) 356 (18.9) 440 (233)
2014 1923 254 (24.9-26.0) 1087 (56.5) 332(17.3) 504 (26.2)
2017 1770 25.8(25.3-26.3) 949 (53.6) 348 (19.7) 473 (26.7)
Asian
2008 199 234 (22.9-23.9) 116 (58.3) 46 (23.1) 37(18.6)
2010 128 23.8(22.9-247) 72 (56.3) 31(24.2) 25(19.5)
2012 141 25.5(25.0-26.0) 66 (46.8) 45(31.9) 30(21.3)
2014 152 244 (23.5-25.2) 77 (50.7) 42 (27.6) 33(21.7)
2017 145 24.0(22.9-25.1) 63 (43.4) 49 (33.8) 33(22.8)
Caucasian
2008 499 25.7 (24.6-26.8) 180 (36.1) 164 (32.9) 155 (31.1)
2010 234 26.9 (25.1-28.7) 86 (36.8) 81(34.6) 67 (28.6)
2012 362 27.8 (26.8-28.8) 103 (28.5) 128 (35.4) 131 (36.2)
2014 320 28.2 (26.8-29.6) 93 (29.1) 02 (31.9) 25 (39.1)
2017 231 283 (26.8-29.7) 68 (29.4) 72 (31.2) 91 (39.4)
Residence
Rural
2008 10849 22.2(21.9-22.5) 6916 (63.7) 2060 (19.0) 1873(17.3)
2010 7937 23.8(23.5-24.1) 4374 (55.1) 1791 (22.6) 1772 (223)
2012 8420 23.6(23.3-23.9) 4912 (583) 1916 (22.8) 1592 (18.9)
2014 8152 24.2 (23.9-24.4) 4.825(59.2) 1646 (20.2) 1681 (20.6)
2017 7501 247 (24.4-25.0) 4369 (58.2) 1546 (20.6) 1586 (21.1)
Urban
2008 7830 24.0(23.7-24.3) 4413 (56.4) 1604 (20.5) 1813 (23.2)
2010 5361 1 (24.6-255) 2867 (53.5) 1144 (21.3) 1350 (25.2)
2012 6911 253 (24.9-25.7) 3660 (53.0) 1550 (22.4) 1701 (24.6)
2014 7471 25.7 (25.4-26.1) 4013 (53.7) 1544 (20.7) 1914 (25.6)
2017 6962 25.8(25.5-26.2) 3656 (52.5) 1480 (21.3) 1826 (26.2)
Education
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Sociodemo- n Mean BMI, kg/m? No. (%) within each category
graphic pr0|.)erty/ (95%01) Normal Overweight Obese
data collection
wave
None
2008 1761 25.2 (24.8-25.6) 21 (52.3) 382 (21.7) 458 (26.0)
2010 1391 26.3 (25.8-26.7) 638 (45.9) 324 (23.3) 429 (30.8)
2012 1437 25.8(25.4-26.1) 687 (47.8) 384 (26.7) 366 (25.5)
2014 1345 259 (25.5-26.2) 672 (50.0) 316 (23.5) 357 (26.5)
2017 1168 26.1(25.7-26.5) 583 (49.9) 274 (23.5) 311 (26.6)
Pre-school
2008 2603 16.8 (16.6-16.9) 1666 (64.0) 522 (20.1) 415 (15.9)
2010 1508 16.7 (16.5-16.9) 1020 (67.6) 251 (16.6) 237 (15.7)
2012 2324 16.9 (16.8-17.1) 1677 (72.2) 358 (15.4) 289 (12.4)
2014 2418 17.5(17.4-17.7) 1969 (81.4) 295(12.2) 154 (6.4)
2017 2338 189 (18.7-19.0) 1919 (82.1) 290 (12.4) 129 (5.5)
Primary school®
2008 11504 23.0(22.9-23.2) 7 356 (63.9) 2043 (17.8) 2105 (18.3)
2010 8441 246 (24.5-24.7) 4760 (56.4) 1823 (21.6) 1858 (22.0)
2012 9335 248 (24.7-24.9) 5374 (57.6) 2057 (22.0) 1904 (20.4)
2014 9573 254 (25.3-25.6) 5416 (56.6) 1953 (20.4) 2204 (23.0)
2017 8 864 259 (25.7-26.0) 4848 (54.7) 1884 (21.3) 2132(24.)
High school and
above
2008 2811 26.3 (26.1-26.6) 1386 (49.3) 717 (25.5) 708 (25.2)
2010 1958 274 (27.1-27.6) 823 (42.0) 537 (27.4) 598 (30.5)
2012 2235 279 (27.6-28.2) 834 (37.3) 667 (29.8) 734 (32.8)
2014 2287 286 (28.3-289) 781 (34.1) 626 (27.4) 880 (38.5)
2017 2093 29.0(28.7-29.3) 675 (32.3) 578 (27.6) 840 (40.1)
Income level
Low
2008 11220 1(21.9-22.4) 7 236 (64.5) 2055 (18.3) 1929 (17.2)
2010 8162 23.7 (23.6-23.9) 4625 (56.7) 1771 (21.7) 1766 (21.6)
2012 9264 234 (23.3-23.6) 5548 (59.9) 2019(21.8) 1697 (18.3)
2014 9582 24.0 (23.9-24.1) 5861(61.2) 1858(19.4) 1863 (19.4)
2017 8974 24.6 (24.4-24.7) 5371(59.9) 1770(19.7) 1833 (20.4)
Middle
2008 4564 23.5(23.1-23.9) 2738 (60.0) 868 (19.0) 958 (21.0)
2010 3243 24.6 (24 4-24.9) 1777 (54.8) 683 (21.1) 783 (24.1)
2012 3780 24.6 (24.3-24.8) 2094 (55.4) 809 (21.4) 877 (23.2)
2014 3776 1(24.9-254) 2060 (54.6) 757 (20.0) 959 (25.4)
2017 3501 25.5(25.3-25.8) 1866 (53.3) 745 (21.3) 890 (25.4)
High
2008 2 895 25.0 (24.6-25.5) 1355 (46.8) 41(25.6) 799 (27.6)
2010 1893 26.1 (25.7-26.4) 839 (44.3) 481 (25.4) 573 (30.3)
2012 2287 26.5 (26.2-26.7) 930 (40.7) 638 (27.9) 719 (31.4)
2014 2265 27.0(26.7-27.3) 917 (40.5) 575 (25.4) 773 (34.1)
2017 1988 27.5(27.2-27.8) 788 (39.6) 511 (25.7) 689 (34.7)
Physical exercise
< 3 times per
week
2008 10452 26.3 (26.0-26.5) 5342 (51.1) 2404 (23.0) 2706 (25.9)
2010 7950 27.2 (27.0-27.3) 3521 (44.3) 2002 (25.2) 2427 (30.5)
2012 8315 27.5(27.3-27.6) 3503 (42.1) 2239 (26.9) 2573 (30.9)
2014 8 444 27.8(27.7-28.0) 3440 (40.7) 2068 (24.5) 2936 (34.8)
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(.. .continued)

Sociodemo- n Mean BMI, kg/m? No. (%) within each category
e pro?erty/ Lo Normal Overweight Obese
data collection
wave
2017 7742 28.1(27.9-28.3) 3056 (39.5) 1935 (25.0) 2751 (355)
>3 times per
week
2008 1460 24.0 (23.5-24.6) 981 (67.2) 274 (18.8) 205 (14.0)
2010 985 24.7 (24.3-25.0) 591 (60.0) 228(23.1) 166 (16.9)
2012 1135 25.2 (24.9-25.5) 646 (56.9) 288 (25.4) 201 (17.7)
2014 1143 25.6 (25.2-25.9) 623 (54.5) 266 (23.3) 254(22.2)
2017 1040 25.8 (25.4-26.1) 550(52.9) 255 (24.5) 235 (22.6)
Unknown
2008 6767 6(174-17.8) 5006 (74.0) 986 (14.6) 775 (11.5)
2010 4363 .0(18.8-19.1) 3129 (71.7) 705 (16.2) 529 (12.1)
2012 5881 3 (19. 4) 4423 (75.2) 939 (16.0) 519(8.8)
2014 6036 20.2 (20 0-20.3) 4775 (79.1) 856 (14.2) 405 (6.7)
2017 5681 212(21.0-21.3) 4419 (77.8) 836 (14.7) 426 (7.5)
Total
2008 18679 23.1(22.9-234) 1329 (60.7) 3664 (19.6) 3686 (19.7)
2010 13298 24.5(24.2-24.7) 7241 (54.5) 2935(22.7) 3122(235)
2012 15331 24.6 (243-24.8) 8572 (55.9) 3466 (22.6) 3293 (21.5)
2014 15623 25.1 (24.8-25.3) 8838 (56.6) 3190 (20.4) 3595 (23.0)
2017 14463 254 (25.1-25.6) 8025 (55.5) 3026 (20.9) 3412(23.6)

BMI: body mass index; Cl: confidence interval.
¢ Includes those who may have started high school but dropped out before completing.
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